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DETAILED ACTION 
Response to Amendment/Translation 
The amendment and translation of the foreign priority document submitted on Apr 23, 
2007 were reviewed and considered with the following results: 

The amended claims overcame the objections to claims 1-3, 5-6, 15-16, and 35 as 
described on page 4 of the previous Office Action, wherein those objections have now been 
withdrawn. 

The amended claims, and/or related arguments, overcame the rejections of claims 1-3, 5- 
6, 10-13, 15-18, 28-33, and 35-37 described onpages 5-6 of the previous Office Action. 
Although those rejections have been withdrawn, amended claim 10 had new rejections created. 
These are described later under the appropriate section. 

The English translation of the foreign priority document overcame all of the prior art 
rejections cited in the previous Office Action. Therefore, the following rejections have been 
withdrawn: 1) 1-3, 5-6, 10-13, 15-18, 32-33, and 35-37, under 35 U.S.C. 103(a), with respect to 
Hardee/Origasa; and 2) claims 1-3, 5-6, 10-13, 15-16, 19-24, 26, 32-33, and 35-37 under 35 
U.S.C. 103(a), Origasa/Wright et al. The Origasa does not beat the Feb 10, 2003 foreign priority 
date, and therefore can no longer be used within a prior art rejection. 

Although the prior art rejections from the previous Office Action have now been 
withdrawn, the claims are now rejected citing another reference that shows/teaches the 
relationship between a row address signal and a voltage (or level) translator/shifter, wherein that 
reference's date is prior to the foreign priority date. These rejections are described later under 
the appropriate section. 
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Due to these new rejections, with respect to the newly cited secondary reference, this 
Office Action is NON-FINAL. 

Claim Rejections -35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 10-13 and 15-18 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which the 
applicant regards as the invention. It is not understood why the drain/source limitations of all the 
transistors within claim 10 were changed. Although the drain/source of the first transistor now 
corresponds to the applicant's figures, the drain/source connections of the second and third 
transistors are now reversed, and are thus misleading. For example, which of the applicant's 
figures actually show the source of the second transistor coupled to the output terminal, while the 
drain of the third transistor is coupled to a ground voltage? Claims 11-13 and 15-18 carry over 
the rejection of claim 10. 

Claim Rejections -35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-3, 5-6, 10-13, 15-18, 32-33, and 35-37 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Hardee, cited previously, in view of Amanai, a reference found during 
the recent update search to obtain at least one example of a row address/level shift type circuit 
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with a date clearly prior to the present application's foreign priority date. One of ordinary skill in 
the art would understand that Fig. 1 of Hardee shows a level shifting type device for receiving an 
input signal alternating between 0V and VCC, and for effectively providing a corresponding 
output signal that will selectively alternate between 0V and VCCP. The device comprises first 
internal circuit 12, including first MOS transistor 12, operating at first voltage VCCP higher than 
power supply voltage VCC of the device (e.g. see column 1, lines 25-28); second internal circuit 
16, including second MOS transistor 16, operating at second voltage VCC lower than first 
voltage VCCP; and restricting means 14, including third MOS transistor 14 with a thin gate 
insulation layer (i.e. THIN OXIDE) and operating at second voltage VCC, wherein restricting 
means 14 will restrict a voltage transmitted from first internal circuit 12 to second internal circuit 
16 by applying the voltage from first internal circuit 12 to second internal circuit 16 through third 
MOS transistor 14. Although second MOS transistor 16 is controlled by the input signal 
alternating between VCC and 0V, this signal is neither clearly shown nor disclosed as being 
related to a row address signal in a memory device. However, one of ordinary skill in the art 
would understand Hardee's device would be capable of operating with a row address signal as its 
input signal. Column 1, lines 24-28 of Hardee disclose the device relates to memory devices 
which may require the higher voltage, and therefore could be used with a memory device and its 
related signals. Amanai shows and discloses a memory related device utilizing a row address 
signal and a level shifter. For example, Fig. 1 shows level shifter 15 controlled by a row address 
signal provided through gate 13. Therefore, it would have been obvious to one of ordinary skill 
in the art to supply second MOS transistor 16 of Hardee with a row address signal in a memory 
device, and/or to replace Amanai's level shifting type circuitry 15 with Hardee's device, wherein 
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second MOS transistor 16 would be controlled by at least one row address signal through 
Amanai's logic gate 13, rendering claim 1 obvious. The type of signal applied to Hardee's 
second MOS transistor would depend on what type of input signal is to be shifted to provide a 
higher "high" level output. Since first MOS transistor 12 has a thick gate insulation layer (i.e. 
THICK OXIDE), and second MOS transistor 16 has a thin gate insulation layer (i.e. THIN 
OXIDE), it would be obvious to one of ordinary skill in the art that the voltage transmitted from 
first internal circuit 12 to second internal circuit 16 would reduce an electric field applied to the 
gate insulation layer of second MOS transistor 16 since restricting means 14 functions at a 
resistance device that provides a voltage drop across it, thus rendering claim 2 obvious. Second 
voltage VCC is a power supply voltage that would be either an external power supply voltage, or 
an internal power supply voltage, for the device, and claim 3 is rendered obvious. It would have 
been obvious to one of ordinary skill in the art to couple an inverter to a connection node 
between the first and third MOS transistors (i.e. 12 and 14, respectively) of Hardee, wherein the 
inverter would drive a word line in the memory device, rendering claim 5 obvious. The inverter 
would provide an inverted version of the output signal from Hardee's circuit, if it was desired or 
required, and also provide one means for isolating the word line from Hardee's device. It would 
be obvious to one of ordinary skill in the art that the inverter include PMOS and NMOS 
transistors operating at a third voltage VCCP (of Hardee) higher than power supply voltage 
VCC, wherein each transistor would have a thick gate insulation layer. This renders claim 6 
obvious. The inverter would include PMOS and NMOS transistors to closely correspond to the 
MOS transistors in Hardee's device, thus allowing all the transistors to have similar fabrication 
processes and operating characteristics. The inverter transistors will have a thick oxide to 
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prevent their breakdown, since they operate at the higher voltage VCCP. Interpreting Hardee's 
Fig. 1 circuit in a slightly different manner, the device comprises an output terminal (i.e. the 
unlabeled connection between transistors 12 and 14) selectively receiving high voltage VCCP 
higher than power supply voltage VCC of the device; first transistor 12 having a drain coupled to 
the output terminal, a source coupled to high voltage VCCP, a gate coupled to a first input signal 
that selectively alternates between 0V and VCCP, and a thick gate insulation layer (i.e. THICK 
OXIDE); second transistor 14 having a drain coupled to the output terminal, a gate coupled to 
low voltage VCC lower than high voltage VCCP, and a thin gate insulation layer (i.e. THIN 
OXIDE); and third transistor 16 having a drain coupled to the source of second transistor 14, a 
source coupled to a ground voltage, a gate coupled to a second input signal selectively 
alternating between 0V and VCC, and a thin gate insulation layer (i.e. THIN OXIDE). For the 
same type of reasoning as described above with respect to claim 1, the second input signal 
applied to the gate of third transistor 16 is capable of being, or with respect to Amanai can be, a 
row address signal from a memory device. Therefore, claim 10 is rendered obvious. Since 
second voltage VCC is the power supply voltage, which is an external power supply voltage, or 

an internal power supply voltage, of the device, claim 1 1 is also rendered obvious. One of 

i 

ordinary skill in the art would understand that 0V is a low level corresponding to the ground 
voltage. Therefore, the first input signal is selectable as one of a high level of high voltage 
VCCP and a low level of ground; and the second input signal is selectable as one of a high level 
of low voltage VCC and a low level of ground, rendering claims 12-13 obvious. Claims 15-16 
are rendered obvious for the same reasoning as previously described above with claims 5-6, 
respectively. Hardee discloses that any number of NMOS transistors can be coupled in series to 
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configure the switching circuit into a NAND logic configuration (e.g. see column 4, lines 29-36 
and Fig. 4B). Therefore, it would have been obvious to one of ordinary skill in the art to couple 
a fourth transistor between third transistor 16 of Hardee and ground. This fourth transistor would 
have a thin gate insulation layer because it is related to the lower voltages within the device, not 
high voltage VCCP. Therefore, claim 17 is rendered obvious. The fourth transistor would 
provide another means for dropping voltage, thus helping to distribute the total voltage drop 
between the output terminal and ground across more transistors. Also, if the fourth transistor is 
used as part of a NAND logic configuration, it is capable of receiving a block selecting signal 
from the memory device, rendering obvious claim 18. Configured as NAND logic, the device 
will provide a low output signal only when the second input signal, and the block selecting 
signal, allow the third and fourth transistors to conduct. This will help ensure that the device will 
generate a low only when these specific conditions are met, and only when a low output signal is 
actually desired. By re-identifying the restricting means of claim 1 as an interface circuit, claims 
32-33 and 35 are rendered obvious for the same type of reasoning as previously described with 
respect to claims 1-2. Since third MOS transistor 14 functions as a resistance device, one of 
ordinary skill in the art would know that it prevents first voltage VCCP from being directly 
applied to the drain of second MOS transistor 16, thus enabling it to have the thin gate insulation 
layer, and reducing the gate-drain voltage of second MOS transistor 16 to alleviate the electric 
field applied to the gate insulation layer of second MOS transistor 16. This knowledge renders 
respective claims 36 and 37 obvious. 

Claims 1-3, 5-6, 10-13, 15-16, 19-24, 26, 32-33, and 35-37 are rejected under 35 
U.S.C. 103(a) as being Wright et al. (Wright), cited in the previous Office Action, in view of 
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Amanai, a reference previously cited above. Wright shows a semiconductor integrated circuit 
device in Fig. 2 comprising level shifter 200 comprising six MOS transistors 202-212 and 
inverter 214. This basic structure corresponds to transistors MN1 1-MN12, MN9-MN10, and 
MP5-MP6 and inverter INV2, respectively shown in the applicant's Fig. 4. Therefore, one of 
ordinary skill in the art would understand Wright's configuration has a device comprising first 
internal circuit 212, including first MOS transistor 212, operating at first voltage VIO higher than 
power supply voltage VCORE of the device (e.g. see column 1, lines 28-32 and 48-50); second 
internal circuit 204, including second MOS transistor 204, operating at second voltage VCORE 
(i.e. inverted VIN, on line 224, will have VCORE as its high logic level) lower than first voltage 
VIO; and restricting means 208, including third MOS transistor 208 that can have a relatively 
thin gate insulation layer (e.g. see column 4, line 17-19, wherein a medium gate oxide is 
relatively thinner than a thick gate oxide) and operating at second voltage VCORE, wherein one 
of ordinary skill in the art will know restricting means 208 will restrict a voltage transmitted 
from first internal circuit 212 to second internal circuit 204 by applying the voltage from first 
internal circuit 212 to second internal circuit 204 through third MOS transistor 208. Second 
MOS transistor 204 is controlled by the inverted input signal VIN. However, VIN is neither 
clearly shown nor disclosed as a row address signal. Fig. 1 of Amanai shows level shifter 15 that 
corresponds to Wright's Fig. 1, wherein Wright modified Fig. 1 to obtain the level shifter shown 
in Wright's Fig. 2. Amanai's level shifter 15 is controlled with respect to a row address signal 
supplied through logic gate 13, and it would have been obvious to one of ordinary skill in the art 
to effectively supply a row address signal as VIN to Wright's circuit, rendering claim 1 obvious. 
For example, the use of Wright's circuit in a memory, for level shifting a row address signal, is 
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one type of intended use one of ordinary skill in the art would understand. Since first MOS 
transistor 212 has a thick gate insulation layer (i.e. see column 4, lines 17-18), and second MOS 
transistor 204 has a relatively thin gate insulation layer (i.e. see column 4, line 4), it would be 
obvious to one of ordinary skill in the art that the voltage transmitted from first internal circuit 
212 to second internal circuit 204 would reduce an electric field applied to the gate insulation 
layer of second MOS transistor 204 since restricting means 208 functions at a resistance device 
that provides a voltage drop across it, thus rendering claim 2 obvious. Second voltage VCORE 
is a power supply voltage that is an internal power supply voltage for the device (e.g. see column 
1, line 48-50), and claim 3 is rendered obvious. It also would have been obvious to connect node 
220 of Wright, between first/third MOS transistors 212/208 to an inverter that drives a WL of the 
memory device, rendering claim 5 obvious. The inverter would allow isolation between the level 
shifter and subsequent circuitry, and provide an inverted signal at the proper levels when 
necessary. The inverter would obviously include PMOS/NMOS transistors operating at a third 
voltage VIO higher than power supply voltage VCORE when transistor 212 is conducting, 
wherein each transistor of the inverter would have a thick gate insulation layer because of the 
higher voltage. This renders claim 6 obvious. The MOS transistors would allow the inverter to 
operate under the same operating characteristics of the MOS transistors within Wright's circuit. 
Also, when all of the transistors within a circuit are made from the same basic types of transistors 
(e.g. MOS or bipolar), fabrication is easier.. Interpreting the Wright/ Amanai configuration in a 
slightly different manner, the device comprises output terminal 220 selectively receiving high 
voltage VIO higher than power supply voltage VCORE; first transistor 212 having a drain 
coupled to output terminal VOUT, a source coupled to high voltage VIO, a gate coupled to a first 
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input signal (from the common connection between 210 and 206), and a thick gate insulation 
layer (i.e. thick gate oxide); second transistor 208 having a drain coupled to output terminal 
VOUT, a gate coupled to low voltage VCORE lower than high voltage VIO, and a relatively thin 
gate insulation layer (i.e. a medium gate oxide is thinner than a thick gate oxide); and third 
transistor 204 having a drain coupled to the source of second transistor 208, a source coupled to a 
ground voltage, a gate coupled to a second input signal (i.e. an inverted version of Wright's input 
signal VIN, which corresponds to the row address signal supplied via Amanai's logic gate 13 as 
previously described), and a thin gate insulation layer (i.e. thin gate oxide). For the same type of 
reasoning as described above with respect to claim 1, the second input signal applied to the gate 
of third transistor 204 effectively includes a row address signal from a memory device. 
Therefore, claim 10 is rendered obvious. Since second voltage VCORE is the power supply 
voltage that is an internal power supply voltage of the device, claim 1 1 is also rendered obvious. 
The first input signal, generated at the common connection between 210 and 206, is selectable as 
one of a high level of high voltage VIO when transistor 210 is conducting, and a low level of 
ground when transistor 202 is conducting, thus rendering claim 12 obvious. The second input 
signal, provided at the output of Wright's inverter 214, is selectable as one of a high level of low 
voltage VCORE and a low level of ground, rendering claim 13 obvious. Claims 15-16 are 
rendered obvious for the same reasoning as previously described with respect to claims 5-6. In 
still another interpretation of the Wright/ Amanai configuration, the device comprises power 
terminal 222 receiving high voltage VIO higher than power supply voltage VCORE of the device 
(e.g. see related column 1, lines 31-54); first MOS transistor 210 coupled between the power 
terminal and a first internal node (i.e. unlabeled connection between 210 and 206); second MOS 
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transistor 212 coupled between the power terminal and second internal node 220; third MOS 
transistor 206 coupled between the first internal node and a third internal node (i.e. unlabeled 
connection between 206 and 202); fourth MOS transistor 208 coupled between second internal 
node 220 and a fourth internal node (i.e. unlabeled connection between 208 and 204); fifth MOS 
transistor 202 coupled between the third internal node and a ground voltage, and controlled by 
first input signal VIN; and sixth MOS transistor 204 coupled between the fourth internal node 
and the ground voltage, and controlled by an inverted version of first input signal VIN. It would 
have been obvious that first input signal VIN effectively includes row address signal and a block 
selecting signal through Amanai's logic gate 13. Wright discloses that first/second MOS 
transistors 210/212 have a relatively thick gate insulation layer (e.g. see "thick gate oxide" on 
column 4, lines 17-18); third/fourth MOS transistors 206/204 can have a relatively thin gate 
insulation layer (e.g. see "medium gate oxide" on column 4, lines 18-19); and fifth/sixth MOS 
transistors 202/204 have a relatively thin gate insulation layer (e.g. see "thin gate oxide" on 
column 4, line 4), thus rendering claims 19-20 obvious. The replacement of Wright's input VIN 
with Amanai's row address/logic gate related input replaces one known type of input with 
another (e.g. one known type of intended use). Power supply voltage VCORE is an internal 
power supply voltage of the device (e.g. see column 1, lines 48-50), rendering claim 21 obvious. 
Since first MOS transistor 210 and second MOS transistor 212 are controlled by a voltage of the 
second and first internal nodes, respectively, claim 22 is rendered obvious. The gates of 
third/fourth MOS transistors 206/208 are each coupled to low voltage VCORE, which is lower 
than high voltage VIO, and an internal power supply voltage of the device as previously 
described, thus rendering claims 23-24 obvious. With the positive and negative power supply 
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terminals of inverter 214 connected to VCORE/ground, respectively, the first input signal and its 
inverted version are understood to be selectable, and will have one of a high level of low voltage 
VCORE and a low level of ground voltage, rendering obvious claim 26. By re-identifying the 
restricting means of claim 1 as an interface circuit, claims 32-33 and 35 are rendered obvious for 
the same type of reasoning as previously described with respect to claims 1-2. Since third MOS 
transistor 208 functions as a resistance device, one of ordinary skill in the art would know that it 
prevents first voltage VIO from being directly applied to the drain of second MOS transistor 204, 
thus enabling it to have the thin gate insulation layer, and reducing the gate-drain voltage of 
second MOS transistor 204 to alleviate the electric field applied to the gate insulation layer of 
second MOS transistor 204. This knowledge renders respective claims 36 and 37 obvious.* 

No claim is allowable as presently written. 

Claims 4, 7-9, 14, 25, 27, and 34 have been cancelled. 

Allowable Subject Matter 

Claims 28-31 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim 
and any intervening claims. There is presently no strong motivation to modify or combine any 
prior art reference(s) to ensure the first internal node is coupled to the row decoder and driver 
block of the memory device, wherein that block selectively drives word lines of the memory 
device in response to row address signals, as recited within claim 28, upon which claims 29-31 
depend. 

Response to Arguments/Foreign Priority Translation 
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The applicant's foreign translation overcame the previous prior art rejections described in 
the previous Office Action since the reference of Origasa (one known example of a level shifter 
related to a memory device and row address signal) did not have a date that satisfactorily beat the 
date of the foreign priority document. Therefore, all the prior art rejections cited in the previous 
Office Action have been withdrawn. However, upon further consideration, the claims are now 
rejected in view of the secondary reference by Amanai, which was issued on Oct 3, 2000. Those 
rejections are described above within their appropriate section. 

Prior Art 

The other prior art references cited on the accompanying PTO-892 are deemed relevant 

to at least sections of the claimed limitations related to row address signals, level shifters, and 

memory devices. Although not cited within any of the prior art references above, each of these 

references clearly shows the well known use of a level shifter similar to Wright's Fig. 1, wherein 

each of these references was issued prior to Feb, 10, 2003 (the foreign priority date). For some 

# 

examples of a row address signal input being effectively supplied into a level shifter, see 
Umezawa et al ( row address signal Ai and level shifter 30 in each of Figs. 13 and 18) and 
Matsumoto et al. (the level shifter of Fig. 5 receiving row address signal A). Therefore, each of 
these references should be carefully reviewed and considered, since they clearly show and teach 
the well known concept of using a level shifter for shifting the level of at least a row address 
signal by a level shifter similar to Wright's basic-four transistor level shifter 100 (Fig. 1), and its 
corresponding six transistor level shifter 200 (Fig. 2) that comprises thick and thin film 
transistors. The references are important because they show/disclose the concept was known 
prior to the applicant's Feb 10, 2003 date. 
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Due to the new rejections with respect to the newly cited secondary reference, this Office 
Action is NON-FINAL. 

Any inquiry concerning this communication, or previous communications, from the 
examiner should be directed to Terry L. Englund whose telephone number is (571) 272-1743. 
The examiner can normally be reached Monday-Friday from 7 AM to 3 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, N. Drew Richards, can be reached on (571) 272-1736. 

The new central official fax number is (571) 273-8300. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (571) 272-1562. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov . Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




Terry L. Englund 




22 July 2007 



